SUMMARY Two population surveys were conducted near old lead workings in Wales. The first, at Y Fan in the middle of Wales, gave evidence suggestive of a gradient in blood lead level, highest in subjects resident close to the contaminated spoil heaps, and lowest in those who lived in farms some distance away. However, the gradient was significant (P <0-05) only in males, and all but one of the blood lead levels were below 2.0 1tmol/l. In the second survey, at Halkyn in North Wales, levels in subjects living in the area contaminated by spoil were compared with those in subjects living in a nearby industrial area, and with subjects in a market town some distance away. Mean blood lead levels in people living in the three areas were homogeneous. These studies give no evidence that old lead workings in Wales are a serious hazard to health.
Throughout Wales there are about 250 old lead workings. Most of these are in areas of outstanding natural beauty and although many are in remote places, some are close to human dwellings. They are usually surrounded by spoil heaps which are the residue of crushed ore and tailings produced during the separation of the lead from waste material. This waste is very finely crushed rock and usually contains between 1 % and 4% lead and sometimes as much as 15% lead. Little vegetation grows on this and wind and water erosion can be rapid with spreading of the lead down wind and down stream. The spoil heaps therefore constitute a potential hazard to health. Many old workings were inspected and two with people living close to the spoil heaps were selected.
One of these workings was at Y Fan in Powis near Llanidloes in mid Wales (map reference SN948876), an area of generally acidic soils. This mine was highly productive during the period 1870-90. About 96000 tonnes of lead had been produced and this is estimated to have required crushing over one million tonnes of rock (Morrison, 1971) . All that remains now is about 16 hectares of crushed spoil containing about 4 * 2 % lead (Johnson et al., 1977) . The site is in a small valley running from west to east, the prevailing wind and the flow of water being from the west. Detailed botanical and animal studies of lead and other metal pollutants have been conducted recently (Johnson et al., 1977, personal communication) and it seemed appropriate to extend this work to humans.
Within 200 metres to the east of the spoil heaps is a small terrace of 18 houses and about 10 other houses, some of which are used as holiday residences. Persons habitually resident in this area were judged to be at greatest risk of pollution and are referred to in what follows as 'near' the tips. About 20 dwellings are between approximately 200 and 500 metres from the spoil heaps, most on rising ground on either side of the valley. These were judged to be at a smaller risk of pollution and are termed the 'mid' group. Surrounding the village, but at a considerable distance from the tips, are other dwellings and residents in these were assumed to be at no appreciable risk of pollution from the spoil. About 12 such houses, mainly farms, were selected and residents in them are referred to as the 'far' group.
Lead mining at Halkyn (map reference SJ209705), the other area selected, began in Roman times but exploitation was at its greatest during the period from 1845 to 1938 (Lewis, 1967) . The soils are generally alkaline. The area of mining was extensive and there are estimated to be about 600 old shafts. The spoil heaps are not well demarcated and soil analyses have shown extensive contamination of the whole area (Davies and Roberts, 1975) . All residents in the area were judged to be at risk and for comparison two other populations were selected. These were Greenfield (map reference SJ195776) a local industrial area where lead had been smelted early this century, and Ruthin (map reference SJ124583) a market town 265 O km 40 Cardiff. with no significant industry and no history of lead workings.
The locations of the areas studied are shown in the Figure. 
Methods
At Y Fan, all subjects listed in the electoral roll at the addresses selected were written to and asked to co-operate. Children were subsequently identified and included. At Halkyn, Greenfield, and Ruthin random samples of 60, 40, and 40 respectively were selected from the electoral roll. No children were included.
In all areas only subjects who were habitually resident were included, and those who were only there on holiday and students studying away were excluded, as were two occupationally exposed subjects. A sample of venous blood was taken from each adult and capillary blood from each child for lead estimation by atomic absorption spectroscopy and for haemoglobin estimation.
The former estimations were all made at a National Health Service supraregional laboratory in which the reproducibility of blood lead estimation had been found to be excellent (Beasley et al., 1974) .
Results
At Y Fan 78 subjects over 18 years of age were seen out of a total of 99 in the houses selected. Thirteen of the omissions were in the group living farthest from the spoil heaps and only four in the area nearest to the tips were not seen. There were a few children (under 18 years of age) but we did not feel it justifiable to press for their examination. Three lived within the 'near' area but none of these was seen. Twelve children from the other areas were seen.
At Halkyn, Greenfield, and Ruthin the response rates, after excluding those who had moved away, etc., were 90%, 90%, and 86% respectively. Table 1 shows that there are differences in the age distributions of subjects in the three areas at Y Fan. These are significant in females but not in males, with the subjects near the tips having the highest mean age in both sexes. Data for duration of residence indicate that the population is reasonably stable. The 'mid' areas have a lower mean for both sexes, but differences are significant only in males. The haemoglobin levels are unremarkable. The blood lead levels however show evidence in both sexes of a gradient, the highest levels being found in those living near the tips and in males, although not in females; these means show significant heterogeneity. All the mean levels however are low. Table 2 summarises the data from the second survey. The groups are all stable with no significant differences in mean age or mean duration of residence. Only trivial differences occur in the mean haemoglobin levels. Again the mean blood lead levels are all low, and the differences which do occur are neither statistically significant nor do they give any evidence consistent with a hazard at Halkyn. Tables 3 and 4 set out the distributions of blood lead levels. Only two subjects, a woman in the 'mid' area at Y Fan, and a man in Ruthin, had levels above 2 1tmol/l (41 pg/100 ml).
The results for children at Y Fan are shown in Table 5 . These were all low. 
Discussion
Neither of these surveys gives any evidence suggestive of a serious hazard to health from old lead workings. Nevertheless the data from Y Fan give some evidence that lead from the spoil heaps can get into the blood of residents in the immediate vicinity. The gradient detected in blood lead levels is slight however, and in view of the generally low levels it appears unlikely that these old lead workings are a serious hazard to the health of local residents. Serious bias in the data seems unlikely. The populations are stable and high response rates were obtained in the groups at highest risk. Regression analyses showed that the effects of age and duration of residence on blood lead are trivial and could have had, at most, only a very small effect on mean lead levels.
The number of children seen was small and none was from the area at greatest risk. Our data are therefore limited and it could be that children who play on the spoil heaps are at risk of inhaling or ingesting lead.
With this one possible exception, the results of these two surveys are consistent with the findings of Barltrop et al. (1974) who judged that local soil lead levels of the order of 10 000 ppm (1%) are without major significance to health.
